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(Videlniyo antitol £i komple(na antigen-antitelo pri poohchl,

ul Itrnzvuhn)
by

... F. rikhvuilov and X.F. Per-

Zh. mikrobiol. epid'nmiol. Im~mn. 1964 (1) pp. 112-119.

The uoo -f Purified antlbodioa with precisely established properties

*.1 '. Is a neconvary methodological condition for solving a number of problems ,.

in modern innunology ,,ad innuno-cheminotry (antibody structures mechAnisa and

nature of-the antigen-antibody reaction, et). This accounts for the

• . .great interest shown in devising methods, for Isolating antibodies in the

, puro state. ,,

A large numbor of mothodo have boon proposed for obtaining pure

antibodies to soluble and inaoluble antigens based on isolation of antibodies

from a specific antigon-antibody complex. Various procedures have been

used to dissociate tho specific complexi heating at 56 (Landsteiner and

Miller, 1925; Jenkins, 1946), effect of high concontrations of salts

(Folton, 1932, Heidelberger and Kcndall, 29361 Heldelborger and Kabat,

1938; Duncan, 1937), effect of acids and alkali& (Lee and u,11940 Caapbell

" at l 19521; Suthorlnnd and Campbell, 19581 Z11ber and Abelew, 1962;

Olovnikov, 1962; and others).

The methods employed to dissociate the specific complexes sometimes

modify the immune proteins which, as is known, are highly sensitive to

" heat and concentrated nolutions of salts, acida and alkalis. The attendant

changes are not always reversible. Thereforo, it is necessary to look for

+ ; other methods of di.nociAtino the specific comploe.

, -The main object of the pro0ont work wa to attempt to uso ultrasound

to disooolato the antioen-ontibody conpleX, formed as a ravult of apo~iflo

a . doorption of the Immune aerum by an homolocou6 microbe, with subsepaent

isolation of pure antibodics.

" o used Shinella p.radysenterinaoc (atandard atrAIA NO& 170)o

* Corneb t orium drl'htherine ('oxigenio strain No. 738, typo Y)'and a,(

tuleracmLa diagnostic antigen and also the corresponding nonwadsorbed



i.-zun ocra. In ono of the expcrimcnts we uoed polyvalont dymontor

. (Floexcr) anti crum inballod with fluoroooin ioocyanAto.
Tho t chnicuo of tha mnin experiments WAO AD fo1noWD. A mixture

of equal volimio (2.5 ml) of two different imune acra wa propared

• homoloooun with two _peci_ of mierobes known .to have a different antigcnia

.tructuro. Such mixtures were prepared from dysentery And tularaemia,

or fron dysentery and diphtheria antisera. The titro of analutinina to the

two corrosponding microbial species was determined in the mixture of antisera.

The antibodies were extractod from the antiserum mixture with one

of the two microorganisms of each pair. For thi. purpose to the mixtre.

was added in equal volume (5 ml), an %3 hr culture of the corresponding

ba toeria (or tularomia diagnostic antigen) washed from agar with maline

9(0.i H NaCI, Pit 7.0) and.containing 25 x 10 microbial *elln per m

(against the optical standard). The miAture of me with adsorbent as

placed for 2 hr in the thermostat at 37 thon for 18 hr in a refrigerator

at 4,. The quantitative proportions of. antiaorum and specific adsorbent

(bacterial calls) were such am to give Incomplete ,.opketion of the

corresponding antiscrum, which in our view should ensure maxiiau adsorption

of antibodies on each microbiAl cell.

The mAteriel obtained was contri.N.De4 for 30 ami at 5000 rpme The

antibody t1tras to both bactarial opoaios uod in the experiment were

daternined In the oupormatant, Tha sediment of bacteria resuspended ini

* f' ," aline to the former volume was thrice washed and centrifuged by the name

schedule. The antibody titroo to the two microbial species were determine*d

In each portion of the aupernatant.

Aftor:the t'.ird wnohing the sediment of baotoria (agglutinate) was agai

resuspended in snAna to the former volume and Oxposed to ultraound. ZA.

the epoariments we used a RfM geonerator with an output of 100 W and

intensityNI V/si.2 with a frequency of 800 ke/s. Innonation was carried

out on a water both :or 45 mane The -nsonfttod suspnsion, van spun down

ifor an hour at 13,000 rpmI the Sediment djscarded end th'antbo4' titres

" t both laorergoniesm dateroined in the SUpo taMto.

ThAS eQeimontal ArrAnGOMent aeVed US to aelve'two% pr eUeaI

•. *'.. ...
- -, ,1 , , . ,*



() coo w,-othor it wai poatib2o to dIosoitQ tho spocific corploz

by ultr~Aiound with~ ab~vquicnt lola.tion. of tho puwo Antibodica And

(2) dcrioinatravto aboonco of unaepocitic serum proteina (hotarolegous antibodiaa)

Introduced into tho initial mixture.

roculta. Blelow arc given the protocol details for the three vArianto

ofthe main exporiwents.

1.' ' Thia technitque woo employed in eight oxper"imnta gLvng unifor

In *o of the variants we used A mixture of dyssontery and diphtheria,
I.

' antiacra (Table 1). After pooling (reaiprocal dilution) thone antiora

the agglutinini titre in relAtion to £& o!MbAetgriu mdihthrn Vas 5000

ind in relation to tho Shigulla orgniasms 20,000. A live Floxer dysentery

culture was added to the mixed antisera as adsorben.. Aitor adsorption

the antibody titras in the mixture fell In relation not only to the adsorbent*

li'robe (3000) but alao in relation to the hetorologous Corynobacterfum -

j , * ht '. ,ia (2000), On frst washing the adoorbent the supernatant was

found to contain antibodieo both to diphtheria (500)'and dyseniary bateria

(100). The oupanaonts obtained at the saon and thi rd vashings oontat.4

no egglutinina to either orgotisem.

7 These observations alhow taa unp~f o sou proten inldn

hotgrojogousAantibodias) entered the #Pacific agglutinat, as It teamed buat
the resulting link~age was not strong And adsorbed uspeocitie protein &an

be removed fairly easily by subaequent washings.

',After ultrasonic treatment of the reauspended adsorbent and subsequent

andtrifugation, antibodies ()000) were found in the supernatant only in~

relation to bAvtora homologous with the adsorbent (Shlaell fec'erLO ,,

while the eluato did not reoct with diphtheria organi s.

Similar results wore obtained In Another experimental variant e'

isolating pure antibodies In which we studied a mixture of dysentery and

tularoenia antisera (Table 2). Adsorption' was also by ?leamer dysentery

A bateria.

'A! Xn " the third experimental variant a 'oluturs of fluorescent polyvalent

dysentery antiserum labelled with ;fluorescein iaoyanate &A non-fluorosent

tulareenia antiserum was"adsorbod with tularaemLa dLagiestLe antlgen

I. ,~I 295



(Vtblo B.Y tho useof fuoreacont nti::zvzatlig :uoroLcnt AnlynaJ"Ifor doelding V:acthor unopecific protain, wore baont from theo luato

van hiovly nonnitivo.

The raoculLa did not c ncntiAlly difor fr og those of the yroviou

=Pcr L onta. Tho oluato of pure antibodio obtAlaod did not fluoroaca

i in ultrA-violat. Troatmcnt of tho dyoontory bacteria and tularozia

diagnuotio ontigen fixed on glass with the gluate did not cAuno them to

. ' C low Undor the ;fluorescent micirovacpa.

4 ".othor exporimant in iu aorieO A mi re of the nAmo ant±i:ra

" - wAG Adsorbed with dysentery bACillUD. In +.his cano the aluato fluoresced

in ultrA-violot. On treatment of Floxner bacillus and the tularaCeLA

dlAgoati.o Antigen fixod en Cles with o2.uato a faint C') pocitio clour

.of the homologous. bacteria And aboenco Ooolour for the hoterologous forms

,,, ~ ~ we ": :,i: &caO~n under, the fluorescent. mioroneopea L

Th hamoogiouab othe ue aood Mntiboda And alo. agglutination

. .. of homologoua bactoria was clearly ootablished in the experiment vwith

, , staining of the homologous bActeriA by the indiroot fluoresccnt antibody

m .32thod. Fig. I indic.te tho bright ( **) specific fluorecne of Flewm.r

S dysentery bacteria troatod with the homologous antibodies of the aluate.

' " " paoifio adoorptJ.on of tho latter on the bactoria was established by use
.' ' Of i.p aoh- x iorum to rabbit labelled with fluorweaen isocyanate (indLict

. tlUOreaeont-antibody method).

' 1 Both In thin and other similar exporim.nts It w"e necessary to mak6

aura that the proparatiens of pure antibodies were free of antigens of the

adsorbent which might have pansed into solution AN a rocult of partial

i'inegrto 'of' n e: he bactria by ultrasound. In all the oxperiments the

'. J ' ..'"; ,. ads 4orbent was noC tivo, while in the controls wvith bacterlal a~ntigen

mi' l <'"::*' 1' t ' 1'inn ato d in th e &m c ondtions and homologous se~m+ a t tiat

Apparently, during extractLvn.ok antibodies from the aponifie complex

bsy U| • Jlt wud h", Jr. partial diir.tgr it-on of the b1Atori*. Howoveor

$the** a~ntigens ware prccipitated by the extraced Antibodies and reMOVed

onobeutcetiuain
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* T~ioa tartino .yontery Auntiaorum and the oluato of pure oAntibodioa

obt incd from it were studi cd by p po.- olectophoroaui followed by

dcnaitomoti-I of the phorotLogams. Thio olunto wan firot concentrated threets~bl

tires by b~lowingO in a collodion bag for 5 hr" with a table, ventilator

"' ": (Xaore moathod),

* .El7ec(rophoranis woa carried out for 12 hr at 4 V on a : :per strip of

length I cm and currert of 0.4 mA for each contimotre of the total width

oA' the phorotograms. V-ronal buffer was usod at pit 8.6 with Ionic stra gth

of 0.%1. Tho recults of electrophoreois are given in Fig. 2.

J Four _'otoin fractions were detected in the initial immune serum

(D) with A~ rolAtioro content of albumin Q9.7% -globualin 11.4%, goui

2%.&% "and. -globulin 27.1%. No traces of albumin were found In -uot.
• (A).

The antibodies were repreonted by W .globulin (50%) but -globulins

(2%5%)and -globulins (28.% were also proaint. It was thus totablishod

that the antibodies iobolatod fro, the corplxo w ro associated in the

.luato not only with ,.globulin but with other globulin fractions. This

corrosponds to the quite considerable volume of Wnformation published an

the Aubject. r%,ouilcov -(1948) for example, notes presence of antibodies

both in the -And izitormodiata (between and )fractions

detected in immune sera and dosionatod as 2 globulin and the T compoent.

According to .ojnek,Itybak And Skavril the 0 end H antibodies of typhoidLAntiserum Ara found in a juxture of IZP f-gloiulins.i

Th '"fa.ct+s= presented swthat t tchnique tested by % for di....atim

a complex of particulate antigen plus antibodies by moans Of ultrasound

yielded pure antibodieos eluting directly Into salne, The special

experimental arrcrigcmcnt enabled us to establish Ab sanae iA the eluate at

hoterologoun antibodies introduced into the initial mixture of te s %d

hoterologou antisera.

The specificity of the pure .ntilodies obtained ws confirmed In

* agglutination tests and Alao'by use of direct And indirect fluoroeAft.

Antibody methods. Clectrophoretic study of the Qduste showed It to be

f roe of non-i~una serwo ;rotoins. Comparicon of the agglutInationl titros

-1 •.. . ,3.

-,, . .



of tho initiAl e-C1i1~-u, Nfter? ,dqrtjj And1OI LUI o UO'JUAtQQ inG1CAt. a

yield oft pure 4%ntibodics of 15-20 por ccnt.

It W'ould be dosirabl ou a4 L noxt nao to A;Pply more inten~o

ultraconio treatmaent to rAive the Mtibod/ yield.

1. UaIng ultraoound we hArye eluted into salino antiodLoa.from A

Opcoific complar of bntibodien and particulato antigejn.

2. The antibody prepo'rations obtained war* free o.f unnpecifigo 'Parum

protein&an.id hatorlogouo antibodies and Alm* Antigens of the iau~nt

adsorbent.

- . The antibodies iunoloted retainad their P£u wolal specificity.

ZLl 'bar, L.A. and Abelov, G. 1. "ViruoologS~yA i imnnologiyArhka".

(Virology And Immunology of Cancer), Monoov, 1962.

Konikov, A.P. Sovaahchonlya po bolku (Cenfoenice on~ Proteins), p. 102,

Moscow, 1940.

Olovrnilcev~, A.M.,L*Uor. flelo,.1962 (0) 31.

-Campbell, D.H., ieschor', E., And Larment L.S., Prea. Nat. ad. 8.1.s

*Duncan,J.T., Brit. J. Exp. Ptith. , 1937, 18 %08.-

F Ieter., L.t)., J. Inviunol. %9;l, PP 4:53

*Haidolborger, M. and Kecndall, U EP. Nadi 1936, 64 161.

floidelberger, M. And Kabat, Z.A., Ibid. , 1938 ~11

Jenk~ins, C.B., Brit. J3. Exp. Path. 1946 IZ 21%.

Landatain-r 9. and 14111cr C.P. Jr.,J. Exp. Hed. 1925 42 85,

Leo, K.H. and Wu 11., Proc. Soc. exy. Biol. (N.Y.) 194o 65.

4.nklJ Rybak M. and Skvavril, P.,Csl. Epidem.. 1959, j2
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IfFiat 1. Spocific fluoreaucvnco~oS 111eId feTm'~ot4ro 6 % raost

F ontiboGy mthod)

aw. h, - . al, Nb
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1PACO Lin~o coment

I I for "TM r-aOY" dd "aMIN-NTID0DY" '.

24 for "inmna protainal rood "Ioabtion"
*1 30 for "aboorption of' tho Immuno norua by ho ogous ciorobyO re a

a~dsorpt ion of antLacra by Ito loologou organiLal'
2 fo rinun scarui" read "antiarA'"

2 4, 6 for "of aqua%. vauwa (2.5o2.) of two 4if.troatc Wu=4n eira, was
proparod homoloju with two apooloo of mloroba kownu to hava a
dktoront OntigcnIC Atruoituroo." road "vias prepared ot oqal2 y4.i61"

* (2*Dml) of tw io apaii ntioora against two *pool.. ot o~'rol,621
konto ha"~ dircrrnt antiaonio atrutoo

2 f ~ or "microbilo~ saoo road Norgtinsaa*

2 f or' "extrootod" rood Ooob.d

2 24.! for "im* *141 road "VeagtoeL44

a2 21 f,, or "oxjio4od to ulrsouind" read :Otroatod Ulmokly

2* 29or !Xnaonation" read "J2.t&raonio treatment"U

2 30 ' for "Inotd" read "%trAt"

10 fa "ana2utinin" read BauutnaLonwa a,

4,,% 29 for, 0 inoonatod in" ecad "troat*4 ursnolyudr

fo To ut was frat conoontrat* throoA by~ b lotgI

for hr~ in A *o~.odion 'bag ui n~g a tabl.. fan (X.crat

'"R , r'r


